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(54) ELECTRON BEAM SYSTEM 

(57) Abstract: 

PURPOSE: To provide an electron beam system which 
has high throughput via a parallel processing of the 
order of 10 8 pixels per subfield. 

CONSTITUTION: This electron beam system is for direct 
drawing application, wherein the parallel pixel 
processing capability of a projection system and the 
suturing capability of a probe-type figuration beam 
system are combined and consists of an electron gun 10 
which performs uniform irradiation with a starting 
aperture 20, a condenser lens 8 which forms an 
intermediate image of the aperture, and 1st deflectors 
32 and 34 which scan a reticle 204 with a beam in 
parallel with a system axis 102. Furthermore, the system 
is equipped with a 1st variable axis lens 40 which forms 
an image of the starting aperture on the reticle and 
collimafes the patterned beam, 2nd deflectors 66 and 68 
which put the beam back to a proper position, a 2nd 
variable axis lens 50 for forming an image of a reticle 
subfield on a wafer, and a correction element 80 for 
applying different aberration correction by subfields. 
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1 

ft. H 1 OB»»#W«i*ft'6, ±E«»7/^+36»6 
Hi 5±B*F If- A KfWB «5* *fc»±E*F t- A 

*-r >9—\z7 h-tz® i ©aawmjfc^at. 

±EJB 1 ©&mW*3E^ai: ls?9)V®mz±K'>Z7- 
AlftlCtf^TEBSn. ±EttTtf-Art<±f2->XxA 
tftlc¥fT£l^7;MttlCi&r3Tit#, ±g&U9-#fra>9l 

-A*«ttS*SJBl fc»2 0i|lil¥Si, 

*2©*aiEli*fl5. ±E»i©«fttt**^a£± 

$2 0Bgtt#fttt&&5. -tE*^t:-A*M'>*- 
•fe7" hT 2 ©ttftftft*^a©& 1 0«»d:. 

±Em i <Dm§mm.^mtm%i2 ©o&ttft&^a 

©±E» 1 ©8B#riWLT±Ei£&£ftfc« ; ? If- A 
£*3£$tfT, ±K!i»7A-?*ffl&£±El^;7^± 
fc»j*U ±EHMt7/^*©±E«**, tJ-7*7^-^ 

H»*rat««tEi»t:iinTffiB-r*±Ei/f L ^;K!)* 

7*7-f-;H«t**. ±E*n#B©tf7*7<<-;PF 

±EW*JHfi£'r>*~fe7>U 'XtfclO 

■y-7*7^-^H©±Etr^-fe;p©-r^T^, ^Nfic±te 
tf-Afc*6*n. ±E»2©aaw«**ft3j«. ±e 

*7*7*-;i>F#S©±E«?K-AfcfMI*4*.Sfc 
»±E l^? * ^ t ±E 7 x- A ©R|T±E ->a f A M K 
»oTEB^nfc^2 ©tt#-**U 
Hfc. ±EvXxAttic^oTEH$n> tUUT-irfr 
ttf'mo TjtOS 2 ©OaW**^a*» 6 ©±EH^ If 
-A£'f>:$'~fe7>UT, ±E->XxAtt©*|6]lC^ 
■3±E->XrAtt±©j6IUjS*a^T±E*^e-A* 
MfSj$*5S3©(i[a]^st, 

±E^^A*fc»-3TE«*n. ±E«*tf-A*-f 

fe7>LT. ±E->XxAttlc¥fT*7X-/Mft 
£ffl'\j&0±E JUft^ e>l,T->Xf-Att±©S^ 
fllliC. ±E*3©fiffl^a*»&©±E*Plf--ASfil*l 
S-a-S^4©ffl[6]¥g:t, 

±E^Xt- Attics TEBSti. )B3©ttfttt#ftM 
±E»4©fl|^iW»5©±Efl ; 3 i e-A*-f 

>9~k? kt**3 ©«»»**#«&. 

±ES 3 ©B&tt**¥a*<. ±E« 2 ©SBMW**^ 
a©±EJ8 2 ©«#£»» LT. ±E«^lf-AlC«k^ 



(2) #P8¥7 -2 0 1 7 2 6 

2 

TStfns±E^^;i"^7"7-r-;n<©«*. 7x 

©4 I ©#£-r5&n#B©'7x-A • +»-7'7^-;i/K± 
\z£M2it> ±E$2&£3©ttgft**?a©#4 
±E««»»*#a©»#3jJ±EU5 1 j';mt±E 

ic, ±EBanft$^a©Bffe£a-f«fc«©tt&ft 
«i->7 h#a***. -tncto. ±E$2©a&tt# 

*H*«±El'?*;M*£-»U ±E£3©ttfttt#ft 

io i^js^i-Atti-ai, 

Mic, ±E*?e-A«i±EJB2©B«W*«#at 

±EJB3©«aw9ft3R^atfc»«an, wfk-a© 

^f a 1i. ±ESSl. »2. f?3i5<ktfSg4©k-A 

«^at. ±E^2*5«t^3©^«*m?a^e» 
t;ic±tass^e5tt->7 h^a©ajnt 3 > h 

Stl^O«^ f-A • ->XxA 0 
[iS*^2] ±Ell(Hj^^tJ7/15 l -v$:#-r-57'P 

20 ^±E7*Dy^ • T'U—hfCt-pTE^SnSdt* 
H*«1E«©->7.^A. 
[SI#JB3] ^<t"blo©^jE*^*<. ±Ete!eJ& 
®#jfitcEBStl*cit*^8l[tTS. 
W*^2E«©->7>xA. 
[»*W4] ±E^<fbl^©#EE^iO«, 4><£ 
fe 2 O© 4 1 -do 6 S«ffiS*#tr^i £# 

atr*. 

*#H3E«©->XxA. 

in««s] ±EH2 &«3©atAA9ft}t[#a^. a 

30 ^UT» ±El'3 1 2;i/i±E I 7x-A©IH©lf-Aig& 
& a#fflB#tf #©«*&a^Kttfc-tf o T& -5 <fc 

«*bie«©->xt-a. 

[W#JB6] ±Ett0J**^tt7/^*t# , r*7'D 

ytr • 7"U-h^±E->XT-AttlcEBSn. ttfl-^P 

atr*. 

«*B5E«©S/^T-A. 

©#ifijcEB$n-5 r t t-r-5, 

»*B6E«©->Xt-A. 

[»*W8] ±E0K£'bl'D©«SE*i t a», 

a*«7E«©->XT-A. 

[M^69] ±E^j'^t±E9x-A©IBT±E 
•>X7 L Att(C»oTEB$nfc7'D>>^ •T'U'-ht 
IC. ±E->Xf-AtttS?iJl/T7/^Y*^fi£$n. '> 

< tt> i^©^aj8g^±ia7/t^A'©f i i-ieicEBsn. 

50 fflJWtf-A • /i;PX©Wlc±E / >?i< t 1 -3©^(±lgg 
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I'ffioTiEi^ntt'-Aiii^atc. ±tE«^fiicfc; ±mz/XT&m\z$r>Tmmt<n. ±E«*pt:-A*-r 



IS** 1 0 ] ±E'X £ & 1 -s>©&fflgg#, ±E7* 



M&gll] ±EU5 l ^;Pt±Efx-AOHT± N«©^»£xW\-tf:/7*-*K©t©»**r* 

E^XxAUfcja^TEBSnfc^ny^ • 7>-h* JSn#|09i-/\ • ■9-7*7*-^ H±C^S-a-*JB 

±E->XT-A«it6?uuT7/^Y*^j**n, >> 3tDfm.mm^mt. 

fca^xEBsnfce-AtfiE^aK. ±e«h«c* n«MicWT*o»^wt&s«tptc. ±E&mw» 

«**»*Jt*^a**triIfcS1MKi:'r*, *, *nfc±D, ±E*2©a«»tt*iW«±BU5 l * 

»*aiiaiffl->xfA. 20 ;n*£-su ±E»3©*&^fMto&»±E*7x-A 

[H*ai2] ^^©/^-i/S^x-AClM ttt-gcU 

■rs&ftom^hf-A'S/xxATft-sT, sic, ±mm : f\i-M>mt±mm2 0m^m^mt 

•^tr-ASt. J:E»3o«swwR*#ats:tt«$n, *pi;-a© 

snarta-i-ai. *io«fj«iE«*«f%, lEyxf fiiRi^at, ±E*2*sj;i«B3©ata««pt[^a&6 

AttlCftoTEfiSn, ftl©ttfttt#ftM£ft%. ± tffc±E«ftWtt->7h#a©»fft*«fl"r*3>h 

I2figW7/t^^©^$1^5 1 i7^±lc^-r5J;5lc±E 

^tr-AftifcSs-e-afcftiEm^e-AS-f *«/L»t3«?e-A • ->xfA. 

■feyh-r*»i©atft«***at, [«#*si3] jiEUHjas^trz/^+swray 

£(f*.fr&, 30 UyV • ^k-H^±Ev^T-Att±^iam$n. ttft 

±EJ«»7/X5 i v©±E«*». *7*7-f-^F#«ai *mB?n 7 i> • 7V- hfc.fcoTfijl:3ft45££: 

«wst»fc«nTtt«r*±EUf i d';i'©*»©#a« s^giii-r-s.. 

M-tfT^-JPKWfgnSB©^^. -9-7*7 2fB«©->XT-A. 

±E»n#l©tf7*7*-;i/|***. -kEl/f- [M*9114] 'X £t> 1 o©«HE#Fa*. ±E£l§I 

i/JWAH >9~ fe7"bU 'X it> 1 0 4 <H©tf^-fe j&©tfiaKKg£n££££&$<":-f 

'H£#*. *tlCJ:-3T. ±§E?gn#g©-97'7-(--.)P tt#«l 3E«©->7.^A. 

H©±Ee^-fe^©-r^T*«. wi*K±Ee-Aics6 [M**is] ±E*<tt>i ?©*-£*•?#. am 

MIC ±E^i©JK^W**^at±EU5 1 ^;i/©W(c 4E«©->^?A. 

±E'>XrA*liK:»r3TEBSn. ±E« ; ft-A««± .40 [M*31 6] it> l r>©ffcE*JW. ±E*ISI 

E^xAttfc^frft^^^ttfcjftoTJt*. ±EU £©fl-jfilcEM£*x. ±EU3"-f TP**. *•©:/□?*« 

?i';i,©^nse©u-7 , 7^-;i/H<>:^-rs«fc9ic > ttKAWTsa^M-f afc+fl-ftw-j-saofcair 
±E« j Fe-Aft«ffia**isit«2©fli«ii^at. ^^;uT**j:t*«f«tr*. 

n. £2 ©BI«A9«fMA«l«%. ±E*^7 w H*> [M*)J( 1 7 ] ±EX <t t> l ootfE*^**. 
6©±E*?K-A*-f >9~fr7 bTzm 2 ©fiSSitt t *tt«fT«. 

***at. n««i 6e«©->^ta. 

±E->XxAtttc?BoTESan. ±E^f;Hftfc» [W*«18] iEl/^i^fciEf x-A©WT± 

r>T*tf±E«"Ftf-A*-r >9— fe7"hLX. ±Ev EvXf-Atti^oTEg$nfc7"D->i7 • 7>-h«t» 

XT-AtS©^{C*0±E->XxAtt±©iglH^$)io 50 tC. ±E->XxAWi:g?iJl/T7A9 i -v*^^sn. '> 



tt*aiE«©->XrA. 



s^flmc ±E« : ?t*-A$:(i[Sia-a-^^4©(i[p]^a 



Sj*3B9E«©->XxA. 



9— fc7>l/r. ±E*Tpe-AK:J:oTji«n*±E 
l^7Jl/- -9-7*7^ -;H<©&£, 7x-A±©1g|S:© 
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5 

«UJ8fc?-A • A\l|/X©Kfc:±E*l>fc< th 1 o©&fflgg 

c»-3TB«snfce-A«jE^ac. ±E«*«fctf; 

A*«^tt«^ft**tJC t if*. 

tgjjcfll 2f2@ffl->XT-A„ 
[§8*1 1 9 ] ±K'X 1 t> 1 OOfctHS**. ±E7 
Oyjr • 7V-h$£*. ±Ehf-A#HE^a*«. ±12 

[»#B2 0] I^£jP©A*->£'7x--AK85Ij 
T *£«>©*? fc?-A • ->XxAT<fcoT. 

*inaT**a£. 

JBl©ftjiMBi*»%. ±KvX?A«il;:?f}oTEg£ 

n. £i©8ftti#i*M£tt$. iffiiwy/tft*^ 

ffl6±E*^tf-AKflU8e4*.-Bfc»±E*Ffcf-A 20 

>*--fe7>T** i ©««tt*«^at . 

±E« ; FK-A*«±E5'^rA«ilc¥ffauyj';Wftfc 

t%m?Z>£o\z, JtEfc^lf-AftfcttStt**!* 

*2©ilUMB*£Jr&. VALjfcS&O. ±12851©$ 
ftW**^at±El'5 1 i'^iO|IIJT±E->^5 i Att't 
»t>TE«Sn. S2CDS«n»fMtt^-&. ±E»2 

©flifii* a^ e> ©±1217 a s-r — fe y i> -r a 
jB2©«afls«Bic^at. 30 

±e» i ©«»»j***afc±E» 2 ©sBa«*$#a 
^awbTiESttstifc*? tr-A«iiBK3-eT, ± 

E!«lt7A , ^+©|ft£±El'? 1 2;i/±l;:»(fcU ±12! 
W7A^ir©±E««», it 7*7^ -JV F#8tSgf5l£tt£ 

±ESSn#B©1J-7'7^-A<F#. ±fB^^;i/W 
£-f>*~ fc7>U Xtfcl O'fflfflfcf 
#. -tniCtoT, ±EJgn#g©-y-7*7w-;PH©± 40 

EKf-t^o-r^T^. rai^fciEt-AKssati. 

Sfc. VAL*»SfcD. &3©ftAEf|«#£, ±EU 

^^;Pt±E , ?X-A©r B lT±ffi->XT-Att(C^-pTE 
BSn. g^©8!fttt#ffcM£8£. ±fil^*;i^S 
©±E«TFtr-A*-f hLT±E**fcr-A 

tfffflS4A*jB3©aa«ft*^at. 

?Tjt&±E*Ft;-Afc-f fe7>UT. ±E-> 

X7 L A|ft©;£ft£riO±Ei'X7 L Altt±©li£|l;&£jlo 

T±E*^e-A**iflis**«(3©aiiai^at. 50 
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6 

±E->^yA*KiSoTEaaft. ±i2«7kf-A£'f 
«C. ±E* J Ft-ASflil5lS-a:*JB4©fl|Rl¥ai. 

±E->x7-A(dt}&-3TEasn, ^4©saiMw*f»tt 

IBtTt-Aft'f^-trHT. ±E« 

^b'-At<fc?TiItftt5±i2l^^ • 

k©**. •>x-A±©*R©Nfl©aai»9i-A • 

■y-77^-^K©t©^T'5Sn#g©7x-A • 1* 
^7-r-jH«±K:^jSS-a-sjB4©«swWfc*¥at. 

±E»2£»3£IM©^ttlU|l^a©&*i9*. ±E 

a©8»*«±E i/fi?jiiit±Efi-A 
*a©»#ft**-r*fc*©«aflsrtft->7 h^ass- 

#. tftK.tr). ±E«2©afttt»|M**«±EU?^ 
;M*£-SU ±E*4©«£W*HWWt±E9x-A 

JEIC ±E«?lf-A*£±EJl2 ©««»**?«£ 

±e* 3 ©itsaw*m^ai:±E^4.©eaw»s*a 

2, »3e±I«B4©tf-Afl|^at. ±E^2*3«t 

W63 ©aaaajfes^aastf fc±E»att<*->7 

[M&S2 1] ±K&a£££t?7A^£;frTS7 p 

[w*«2 2] 4>< it i^©ii]E^?^. ±ia^isi 

j*©ffrffifcBaSft*£i: 

[fS#JS 2 3 ] ±f2'X £ "b 1 ^©ttE^pj^, £S 

M#J12 2!2®©->X'7 L A. 
[»*fl2 4] 'XifelOCijEif^ ±EJIIbI 

^©ftifitEfisn, ±uu^i/)vifi. wfuyzm 

W*fl2 0^«©->X-rA. 
[»#J82 5] ±EW?f^t±E9i-A©Mr± 

fc. ±E->X7 L Attt^)LT7A5 1 A'^fife$n. '> 
< th 1 ^©^fflSg*i±E7A^^©#jfi{cEe$n. 
fflt'-A • /WX©KiC±E'>^< t 1 -?©&tiJ§g 

CftoTEBStifce-AiEiE^aic. ±E«vai:« 
**A««^tt«!*a**trCi:ttt«fr*. 
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[0 0 0 1] 

[0 0 0 2] 

£f®J&*& (probe- forming) j ;>Xt-ATSoT, CICOv 
Xx£Tl4, «*£-A»0*LT*O, #^X#ft£ft 

xXfAH «t»»^aw*«**»t>3jt, A*- 

[0 0 0 3] H»©«St*L<ft*J;5fc*>fX««« 

XJI/-7V h • yXfAH STf-A^ngftTft 
<b*7*J*9 h©**£j*r*;iifcJt;oT£x*-A± 

[0 0 0 4] M?fJWlc-r^Tcotfi7lr;i/$Slt*r^SSt 
IMXtt, 43,t* 1 7mmX3 Bmmtfj;^ fi£oT, 

i^^iKXte, j»a!»a4: im^itmx\ 70 

mmx 1 4 0mm£&£T&5 5c Sffi^tttBTti, 4 
0.2 5 /im^6#tSt:MlT^Sftir/HX • 

[0 0 0 5] WPtf-A • ->X?A*«**»*J:tfX|« 

xxxAtcn"5)^ofe^tc«, x^-y^hii, &mx 

**. tot, vx^fttftt, ">x-A«fflCW3»a:ft 

i£T*3<, *^5Aa ig^XJP-T*/ M£*H-S£fi& 
B&ftte* K»«tf-AT*S, U*>U «A7-tt, 
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[0 0 0 6] &^>XxAOU^;l^&^£g/hf;: 

*ai/^^**«ffl-ra*tt*«, S.D. Berger fc<ktf 
J.M.Gibsong, APPL. PHYS. LETTERS 57 (2) (1990) 15 

3 K*trvre«stiTv>*. t*au^;w4. $x-a 

McSftTfcTA^A'fc&Bt-rs. 
[0 0 0 7] Stf^vX7 L AiCJt«LTC7)^:7^-^ 
Ffi«^xA©a*fl9^jS»4, l/^dUk «?t-A 
• 5/X , rA*fc}4'?X-A©^^tt0fcfe, ^y7£ 

[0 0 0 8] 

fcf-A • '>X-rA*iS*UT^fc^ *8Htt 
[0 0 0 9] 

XT-AtCMT^fc^TfeD, £<Z>^X<rAtt, §«J<Z)7 

h-r«*i©^r**iii/>xt, Dx-A±©aiBafii 

1 ?x-A±lci/^i7;i/.^77^- > ii/K(D^*®^ 
■r*»2©Rl**||l/>Xi, &1tT7-i'-;i/KfSl;:ft& 

*«iiffcEs*HT*#EiExi^ > h t **tt. 

[0 0 10] *<LT, 3vXr-Af4, U-T7*f-;H* 
-<D\£9t)V (fc^-fe^ttlffltfO. UmgjET* 

ftx^-*MiET>5fc»^77^-;i/K±TlfiW^ 
[0 0 1 1] 

t^is^j] am, «»»ich*»t*o, mmz® 

0HTt4 1 ^mmO^^m^^WMT/^^ 2 0 6 
jit>T, yXfAttl 0 2tC»oTZtt*fS]fCT*tC, 



( 6 

9 

1 0 OKe V©&*X*;P*-T. fgfttt? 

[0 0 12] ##C*St»7*-»K*&»i-r*5'X 

rAI**Sfctt», f-Ate. 0 10 

SfcttYflKrfilfc: (Hfi©tilftlc) *SW«-© 
Z mifc3SSS LT bf- A*«iRl$#*ii* £8o 
«E*^OM(6j^S3 2 t 3 4 tioTt-Attflllfiia 
tt&n*. k'-Aht, ±^4 2*J:ITR*SM"4 4**S 

^mi<D^mU>X4 OZftLT, |g2©ttl 0 4fc 

7W-^h*lC*lt5h'-A|ft$ ru^^^ttJ 
.50 . 

[0 0 13] (-)K»Jctt->7 h^&fcff «*!.*) «-> 20 
7 hd[6j3-£4 3^:4 5li, £ft£©3-47©J&|j!. 

ffin-4 2i4 4©rp^lC4^$tl-5k>X«#ic:fta 
U ^CDtft, iS'&5nifcK#tt*H#fl : ®4,376,249 
*©+T«*SnTlf>*«t5t. fc*-A«kO;*:£V>K« 
T. ttl0 4KHUTX-YffiTr##t3&:4. £©«k5 

n**W.««tt**Hc«4>L. *©fc», 1 0mm£jffi 
3 ©j£ g 7 h* ©<£ffl# ^ t 

ft*. U>Xffl3ttt7!|i0JffllBItglC->7h$n*©T. £ 
©^^©l^XKt. nJ^ttl^X (VAL) tmfil 30 
So Bl^ttl/>X©^ffltt. l^^tSx-AfiSg© 

[0 0 14] £-A10 4H. U>X4 0©±*SB5i-(C 

ctoT. i'f 1 ^;i'2 0 4±^*^s^to-&6n. unc 
■tot, v^if)v-^y^-)\/Yt-^mm\z-m'^ 

7Aft 2 0©ft*l/^;kbfcf&*-f *. f-A 1 0 

4tt, w?i?;i/©Sn#@©u-7'7w-;n«i^ira& 40 

•5, ®M"4 4©?L€:a-pTZWtC?9oTaj§r*. b'- 
A^U^^^SraOtfeW-St. tf-A«-tf7 r 7^-JPH 
fc£Stt*«*C«UTAt$r->tft*&ft.5. ft*©® 
4X1^? ;!/©«•&. tf-Att. *^65ICH, JPt^ggU 

fciwrcwKStt. SM«s«Ttt^$n*^i:ft<a 

»J>£fS ( rH-^-yaj ) H.Bo 
hlenffi*<Sol id state technolgy, Sept (1984) 210HTIE 

u-a-- • #y->g » T^sa^n*. 50 
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[0 0 15] 1^>X4 0©T£SB#tt. flu;. *«9JT© 
t'-A*3Upt-KLT, r7H/*6 6 tMz. 
CEST* J: 3 o^©t8t6*Hff-rsn > F 
h-7/t?r7 0lcb-A$«<. JfSKli. k*-A 
tt, 1^>X4 0 £:I/>X5 0©P«a©£[S>lT*. 11^©^ 

[0 0 16] \s>X4 0<D±H®ftZ$tS9cftU>Xt 
affiLT. k>X4 0©T*8K^tt, l/^;7;P©®£:3 
U^-H-St^lc. fll^ttAi 0©&£7"ni/5' (E 
it) 7>-f>7 2©7/t?-v7 0K-&13-B-S. SH* 

?©«t«*J:tfll(UWIEIB*eaKa*-J-*T*5 5. 7" 

ay*- 7>- h 7 2 (nrrnf-f 7 o at'? 1 ? juses 
©A»tt<h-ar-5. 

[0 0 17] "7x-A±©-y-7"7^-;i'F©'f ^-5? 

#*tl»5Cttt. *»«©«£■£**. **<LT. W 

f L ^;W©-y-7'7^-^h*«. xXxAtC«tt)TSVilC* 

->X?A)8«ffi©ttfcJ:tf«fflif»T«A4W- 

7*7 w -JU F©{4gfcWT*/h£ t^iESffp C t* ? T 

^*^&4-^.e.nfc7-i'-5 L ^ • A^->$Jt'PCi: 

[0 0 18] HHE*"y-7*7-f-^H*ffiTlnA* 
HijJ«T**fcJ6 («ft-»*->^?A©±fe«j«Tr** 

ttbft»nttftsftv»iei«tt!it#i»ans. fie^x, s. 

D. Bergerffi^i J. Vac. Sci.i Techno 1. B 9 (6) (1991) 
2996MT> Sfctt. J. A. Liddleffi*^M©3000HT 
^bT^S<t5lC. •*7'7^-;PK#fegW£WDft£ 

nfcj»©s*»*icjKftf*fc»ii9iitt*»ttton4- 

A±©*^7-f-^Htt. ^nf,/i«-r*ck5lr. -> 
X7-A©«l^**fflViT. X-YHTfiB*8Sli5$n 
*. t>-&5^, H©*SH^£Tfc<, ^©i^ft^fS 
$nfcit7*7^-^H • ->XxAtt. fiS^©1t7"7^- 

;p h ©#$ 7 x-A±-ciK'&-r * t v» H*r© rais*j$ 

[0019] T7l/??6 6i6 8ll U?i?)V2 0 4 
©±«Tfrtoft&t>©ta!©*»SSIfTU. 7A3^7 
0t*UTt-Al 0 4£yXfAil 0 2^Mb. # 

k, k*-A*g^b-Ai o 6 icjatt^-a- (ftfitte, 

7x-A±©^n#g©-y-77>< KftlC*ttS f- 
Att* r<7x-Attj tl?*) . K-Al 0 4©S*tfilI 



( \ 

II 

THl 0 2lcMfrl>T;£61t5. fcf-A;fJ<«| 1 0 2 £«t 

iS5tt e-A**-?-©^ > h*aoTteii-r5©T. 
BSiiHi^-r > f o*o titans. pj£«#gu>x (v 

AIL) 5 011 <^ttU>X4 0©T¥#tS&L 
T. fc?-Al 0 6£>7X-A2 2 4lC-&^£-B\ 
)V • D-77 4-)l f t lc££ft5A , *->©l|8/h«£'7x 
-A±fC£fiET5.. U>X5 0\t. ^OISCVAI 
LTSoT. 7x-A2 2 4©T©88&tt7°Ix-h5 6 
**. h*-££9l-A2 2 4 IC^^-B-sai^CDfc*© 1 

* 5 3 ttffl(fi]3-^ 4 3 43 ±#4 5 tI*Hf ©t8fl£T5 
fc©Ti&5. 

[0 0 2 0] -IRIC. VAILI1 tf-A£j§i!£i*5 ' 
£t#T£5. l^5W2 0 4ttJH5tt»K:»*©T. 
l/>X4 0t>3:fcVAI LT*5. W>X4 0tt2O© 

KUCtilB. Tftto*. i-o\tVf-{;^2 0 4tcn'j*- 
h£ftfcfcf-A£*3lC£-fr. t>3 l^ttl^*;^ 0 4 
^£91*15 tf-A*3 'J KT5 tV>5 2 :3©t8fH£ 

HfrT5©T. -tntt r-a©j va i Lt^it*! 2 

H-A£lt*5©Ttt&<#:©;fii 

tfcT£5„ 

[0 0 2 1] M££ti. *»HfcV»<^©*iJ;(&£t>& 

sr. a»»c»«*»"3S3iMftt, «->7i> • a-* 

4 3t4 5fc«tt>T*WJRH*i**S*fc«^tt. 7X 
-/\±e>V77 4 -)V K£-*ticii£T5 <fc 5 KJEtt* 
£TfEiET*£ttT, f-Att 1 0 4 Stfx-A 224 

tt. £-f«jSS9l€rfii:T. lEoi, 3#i?{c*n^£8 

"3!S»#tt. *-©*7-fcy 77^ 

*66t68©«t5 fciUflnlS ©ffiffl 5 C, t 
SrStfTSoS. l^L&#£, x7l^i^^6 6t6 8 

©jurat iHauiw >h*ai/T©«i"jtt. 

&40t5 0£SWC$£6<HC<}!J9gftT©T. fc?-AS 

[0 0 2 2] £©&itt©2il 1 OftBrtt. j&lcMiCjltf 
ti5&5&eT-, ->XfA©*ltl4l 0 2±© 41 

«t3lC&ffT'£5tt>'3&T'»5. -tOfcft. &tf7"7 

* H«K 1 ^T3©7/^* fcflM.8fcfc< t "b. 
fe®sJW>Hci-3©£BW7A'^-\'7 0#£5;£ttT 
«fc^. fcUfcf-A^v'XTAttWl^UfiiJfCtfSSt 
TtlK. §1*7^ -^Fftlci ^©^£8:37^ 
+• • 7"U-hifi&SttStlS. X&YX4MCM 
£tl5gjRICE8!tT5fi©, IE«*4:*Jfc«fcHT*# 

flS«#©«^«S£»KW(cgtt5 
^ftT/t^* • 7>-HC##e>tt5©T. *H«Tfc 5( 
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K 7/tft7 0tt. H<^©@W£JfP : Tfcfc 

1 ooflko^ffSftmHrsii : u^*;i<T*€r<fl* 
as*!**? *7*nyi'BP%Bjl:-r*Ct ; BH.hlC& 
3>H57. h£ffrjjtT5Clt ; fc<ttf, ft@SE-&-*>*-© 

te©^jE©Ac*tc tf-A«aj*«a-rs#s*ffitt-rs 

£t, fc£*T*5. ^n($x. dtltt, W£Uf. £g 

[0 0 2 3] JB2©«^tt, (ftHftii. IMMUS. 31 

0 *&£*©) iRg©i)W^iE©fc*©«fiK^$, 0£2 

ftfettnuiw > h©*t)»)K»Si«iKa< ct#T?#* 
T*aofetts©T. tr-A©jtaa»*>64i;*ftiBfl!i 

[0 0 2 4] ftftft (l^iW) *»1^>X*)E**** 
«ff©*fcS»*nfc«MBfc«*»tl5©Tr. 3tt*U>X 
t«&£i*T. k>X4 0tt. ftggJl^Xtfc 

0 Bmc7RStt5«t3»c, 1^>X4 o©*h»Bic 

iHmcg^ns&gtt&K i^>X4 o©t#sb##, 

l/>X5 0tS$tT. ->XxA©^#W^/h$fr5© 
T\ l^$W©S&*IWmtt. 4i/XfA-/l7*- 

v>x£*aflrr«.t"5fca.sc.ta«-c**. «*.«. 

u^^;m±SKtc*ou>X4 o©Ki?-©^-ffi!iics< c 

tt>-C€f, ^©^-a, k>X4 0 ©i8573©SB^« 1 O© 

[0 0 2 5] <aW^J:t«|«fi936g 

&ffi7°D-fex{i, OT©4t3©5fiibfc^S3iii©^ 

1. ^^7;p±©mawt*-A^S 

2. l/?jr;p©«twsij6aE 

3. l 7x-A±©tt^,Wb'-A^2 

4. tfx-AOflMWtofe* 

W*©««»ifet*iEEl/T. U^^^t^x-A©* 

*W9i£aE©x7-*iEE-r* z. turns. 

[0 0 2 6] mi IZ&^T. t*— A 1 0 4 A tf 0© 
^S£'vXtt7jlB](CP5 1 7;i'2 0 4±Srit* (k*-A 
1 0 6tt|WB#iC7x-A2 2 4±*£*»e,*'\3t*) , 
) -7j. L-^^^t^x-Ali, Yft^lC (0®©M^ 

fet*»r$navi. S(U«IIIII©ailrK:J:«ft©S(t(t. 

x^-y ©aft**i«-r* j: 5 (cKtunnc f-A&d 

lBjT5r.tJC.toT Uf- ^a«i©ny + >ytPf« 
tl5) ®JtSn5. 02(C*3ViT. jt3£©ijf^*^Sn 
T^5. 02© (A) tt» 7 OX 1 4 0 0-^77 4 -)V 
H*J*O5 L <y7'© i FEBIT»0, fi3JS©fcs6 (6 8, 6 
9. 7 0) ©?T©**3ftT^5. tf-Att. X-ZW 
ICgfi& Y$fc&[6jTtt'jN£^i&BfC, MXU, 2, 3© 

1 -y-7 - 7^-;n<ffic»*±fafs$n5. ag!Wic^»iT 



( 8 

13 

L fc t> © £ 0 /h S friflffil £ JtO®f6] ->X x A 5 

[0 0 2 7] E0ll£ffl^T©IBWcDfc<s&. W^l^ 
x-/\*tYM*ftK:aittttfcii^Sn*IB, |BJB#(Cfcf— 
A^XWCiS^T 5<H©U-^7^ K©«&±£iiir 
0M<*£tlTt^£. 02© (A) T\ t-ACDXtt*|fiJ 10 

n. Y^aiitt2 o 2 t^snfc^wci-pT^n 

5. <7x-A 0fc<ktfU^;U) tfYllicfrfflfclK© 
T. k'-Afc. fiS^-frSiftit-r^fc^lC. Y«|#|6j 

T©mmw»3i£fTfrftttntf&£&^. ma. ij-7* 

7Y-;H« (1. 7 0) frt> (5, 7 0) <fc (5. 6 
9) ©£PiaeS£7K-f02® (B) tCfc^T^StXT 

[0 0 2 83 #*^7-f-;H«tt, »<fx-A±T© 

nS. 5fl©7-f-;H*J§§|©J*7l*jfi[T. tJ- 

7-7 4 (5. 7 0) {ilfT»^ffiSn, -s-7*7^ 
-;H* (5. 6 9) tt-y-7*7w-;n* (i, 7 0) im 

Uiftfci»T^fc0<fcffii;Yttiffi£#tJ. H&2 3 2© 
»7t*C*tW9a»HJS!*fiiK:ft€r, b*-Ali02© 
(A) ©«ft2 3 4C»oTJt&. ff*L<li, £S2 
3 2 ©*7»*l;:*tt* U?9)VbK>X.-/\flHhmaW>* 
S©f9, fc'-Ajtgjigtt, i^£ji/£«7x-A©«ji 

»t*inaowcov>T"bH*o»i»**&3n*) . ^© 30 

«k3fcSIfiiH;:<k-3T, lf-A#«j&ta&©Fifll;:i8£ft.5 
«£tCfct&LT. ;fc*©*l7l*j*T©l*«MIBl!WH<fc 
•5. 

[0 0 2 9] H4KI1, »HSftfc9x-A©t6*«» 
*tjj*3ft, -tUfctt. 2^©BMttJ-7*74-JPF. ni 

n + 1 ©^Ma5^l§3gbT*$*lTlr>*. &a©ig# 

;pF*«-tcTBa*©7?) «*rr***, *©j:?&* 

**. 1!K. *JNc¥frf*«tt, 40 

fr^te. «W©*&»£Ttt&*SUfc»«Stt*. 
[0 0 3 0] 2 0 nm©£ft8£ft£©«£. «^8i© 

-^Ftt. <&*Hg©lgBI ({ajA«5 Onm) fc'ttMfc 

£fc-&e>ft&w*iK&&&v>. fifc-&:b-e-i£«©gttij§ 

£12. jKBBttttfiim^fffO 8/1 7 3 3 1 5*fcttR 
taatottftS*8"3«HW&HA*©5fci|H, -*7"7-f 50 
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-^H©«*fc*»*««-©«w»c»rtan«. g^ft 

[0 0 3 1] I^fr;|/©?< 7 

*^o->xtah a^©^-r7"©u^7;k -?tit> 

t>. ±gB#B8XttTBergerflc* t EJEr*X7 i >^;i'- U 
?iWb, ±aa#BBXlttTBohlenB£!WEJfir*" ft&S 

[0 0 3 2] Xf>-^ • U?4WTtt, kf-AttM* 

tt. £©7>-h©-t©te©tBfgat&g£$ftfcUfr* 
fcttffl©»JJrT3l^Sft4Ei#T**fcS«, ©91$ 

»i. 2r)©flHlftU5 t i'JHMH6ft«LTV»*. 

[0 0 3 3] 05tt. #fgHJ!<h<hfcK&fflL5-£l^ 
^©KBHTftS. JI5 1 0«. U5=-^;i/©±5lfftT 
SO. 0^JTttvU3>T^-5. H5 10©J|tStt, 1 
OOKeVtfO^ (^JA«9 0%) 3jt3>H5^ 
h • TA-^lCioTStSL^tW fe7"h^tl5© 

ff$tt, 191. 0/tmT»*. 3£tt5 2 0t5 2 2«, 

ttenx^s. c:ne2o©^tttt. 5 0 2©^©t3 

7^-;UH©4i»Wffl-!j-j£tt. 5 0 4-t#W6n&^RI 
(CfcoT^Stl. ^©0il1?ttlmmT*-5. 3tfe5 2 0 
tt, »0.2mm©a»fiftftf3. £tttt. SKA9ft^T 
X >y > ^ t*©$£*©x >y ? > ^jg^tc i o Tf^KT 
**. 7/^+5 1611 CCTttBWOJittiK^tU 
T**6fcUT*toSnTt^*<. 7/^tB!5 10© 

[0 0 3 4] IMVi&ofZVJ-VMt, ±ft©»a^- 
(M?LgBT«-fefD) t^&T rg^Wj fifcai^? 1 
^;pJ:t)"b^r|iJTJ6*. Lfc^oT. a>h?Xh-7 

n*-* fc**J-*««E©»*tt**ci*^-r*. «7**7 
7 0 $®i@-r5»tjfiTf[a^n5r ticcko 

7Xh^®bfcgs(cc:©E^$a5«^©^¥ (1^ 
»?ana. 

[0 0 3 5] m&tXy-tilE 
**W©l"3©Wj«tt. a»ft*t«tHSj«->X'rA© 
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;UHC#r*«*©*T, UflsoWtr-AfcJ:? 

[0 0 3 6] ioA.T, fx-y\±o»*-rstS:«ftJ6v 

7*©HHfc, flt^/X^Xt^b-a-SCtlcioTB^ 10 

*tt©HjEx U * > 1> 

[0 0 3 7] ft#ggjggij 
03© (A) , (B) fcitf (C) (CfcHT, #891© 
3-3©fW«!*«fl!j«*3n-0>S. 0 3, 10 

3' *5«i:tfi0 3" a. t?>?in (j&HT/t^ 2 

0<t 1^7^2 0 4) ©ttMMti***U ttftlO 

1. 10 1* *J:tflO 1" tt. lf-ASU0©iHMI 20 
. ttv7 Mi, SH^Ofeg), 0ETjSSnT 

[0 0 3 8] ^yii'h (m$t7rt?-vtl'Ti/M 

•5, 03© (A) T*, !^>X6li, V>X4Q\Zt?T 

7 0±ICt)5-t?©»Sr^-T5. £©U>Xfi, ffijc 
W?©t>©T, ttJ£^©ttS&fe&Bft£;OTSMI!J 
©ttftli ^ 7 f^flttt** %>©© e- Afi*^ 5> ©«T©- 

»»7^+tif-A«tt*ftTrav». 

[0 0 3 9] U>X8ti, fl8W7A^ 2 0 ©&£, V 
ALU>X4 O©««#^S^n5«fc7t01©||i|^J 

©&H^e±flft(r#^nfck?i7^2 0 4±t, jgjsE-r 

s. co*i»«ii>tt, gAox;H^7 H£f§3;fc#tc 
tcffig-ess. Etc. u^^;p©a»wai*li. Ditfe 40 

©«w©*ir $ ± -3 x^* &n-e©&» 

fcHJEsn*&a. ±gB&g&k^7^©»jjt£g;i5 

[0 0 4 0] VALU>X4 0O«ili, 7Aff 7 0 
lCe-Ail0Ot*«friiU *&, VALl^>X5 
Ota^bT, 1^7^2 0 4 ©fc£<7X-A±l;:j&S 
T-SitT^-S. VAL4 0tekT--Al 0 3©^$r3>J 
^-hTSi^iC. hf-Al 0 10SS*$UT, 7 At 50 
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=f-\ 7 O±£flH 1 iB0tt£JBj£T'&©T. i©U>X 

a. 3u/-V3>t>*- v>xtmtt\z>. 

6 6 1 6 8 ©HOfflBCfcVrc. tf-A 1 0 3 tt¥f?« 
t&O, If- A 1 0 1 ttj***£tt*. 0©fB^ • £0 

Tlifct>. f- A^7"7 w H©**S fc 
©T*Sfc#, S3© (A) ^JflTtf-SiSIC, t' 
-Att. 3-7©rtg©|gfflrt©$F B '!£5fc£L#ttft 

k rty-^i? h^6©«-f t-A*3>j/-M- 

[0 0 4 1] SR?6 6 t6 8©WC*V»Ttt. Sf£n#g 

©■*7*7^-jn«©«wi*iEat*t), e-Asi 

0 ©ft^ffitt, (7/t^-r 7 0 ©®T) £1£gMU;:& 
•5. h*-A 1 0 3*»¥fTl8tLT^SnT^StV»7*: 
£H. -f ^TOWftftt 1 0 2 CMff izmtitUS Z\ t 
&M$tiLtl\,\ VAL4 011 tt^7h • 3-7 4 3£: 
4 5 t&tCSiSWIC^SftTi,^. ^n-VVtmWte. 

%&i'>x<z>$imzm®&-£T, a-^*Htjft*itci 

[0 0 4 2] 03© (B) fcts^T. ^>X6H±ffi© 
i^tCfftSU U>X8ttRBW7/t?i'2 0*>6 

©**3'J/-h-r*. l/>X4 0©fe#Jtt, l/>X8 
#03© (A) ©SaSfllTff-afciiK:. ^7^2 0 
4±K7A-^ir2 0©ttfc»M*U S&. f-A10 
1' ^nU^-S-TS. U>X©*«tt. 7Aft7 0 
±Ktf-A*l 0©#*»*L. Sfe, ^7^2 0 4 
*»6©«S3U^-h-J-*. C©k>X«, 

> K U 7 • HTKrf^-rs©-?. rrSj v A I L 
i:P?«nSo fittoBK)-© rn^JEfgj »4. HUT* 

[0 0 4 3] l^>X4 0©iS#«, U^J|/2 0 4©fl[ 
HIC7/t^-v 2 0©^$4fi£-rslC+^^$T*0. 
I^S$lCt:-Aiil 0©&$7/1^-v 7 0^fi£b 

tv»«. u^7;Kiu>x«iss#©]i^icfi:fir-5. 

[0 044] 03© (C) li, 2^©l^>X41t42 
iCWKl^CftjSSISpO, VAL^7*U^h ( r-fi 
VALJ ) *^LT^«. iO^l/yhft &1*Lt> 
»»a!Tr***Btt&<. igtt©^#m©-SBi:UT^ 
j«iB©ttll*«*-r*i:t30«B***i*«^. #»IMK 
&<»Jjtf&m%.Z.th$>Z>. U>X4 1t42©gtt 
tt. Vf-9)V2 0 4©iB#tcmi8#4«©K&££J5£T-5 

©^BT«S2E&fi5<©T. flktt. 1lB^^S«i:»¥®lc 

«Taz«i*ifii©iE«it:tt#-r«*fr$«it. ECS 

[0 0 4 5] l^5 1 7>'l' 1 i:7x-/\©FBl©-r^T©SlK# 
©H*l«IJ«»©«»tt. l^5 L 7;P--9-7'7-c-;i/KlcH 
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If 



5'*?"A©»i©liHtKJ&UTllF*Stt»a. . 

[0 0 4 6] IJ-^W-^KWX^x&Xt— 

9 0g©S&fS©^|Hiet)SfeW^$n'#-5. VA I L 
©teffl£«kt>Tftfc$ns %2<»&%tk 

[0 0 4 7] 3#BO&B*frtt, gft8ttBC*Stt£ 10 

[0 0 4 8] 03© (A) T*3tl**ll*fc*f*-* 

(B) £<fctf (C) ©fltf£©fijj£li, 7A^20©& 

3© (B) KttTS (C) Offljfiitt, 
tt&#£38S5T££j&T';&-5. L*>U 03© (B) © 

(C) J:01W|T*^ (3-*©Rj&**& 20 

&*£T**»*«©vvf*itf». «K«fcff*u»b© 

>boTr***Mi. £#->xt-a<8j5L mft$>£tf&m<D 

SfrCi5W4X>S?-7'J >y±© h U- 

r*. 

[0 04 9] 

(ttio2±©) #*naMJ-y7Y--»n«o#jiwa6. s 
(Nil o 2±o) flHfta*ifc*^7-f-;PH<o»a«s 

[0 0 5 0] S&fc, £m«tt£ffc©ttJEtf. U7;^ 
-fAT*?T£ft-5;:<i: C©*SlEtt. -^^7^- 

[0051] &iEmm$. itr. 0 1 ©tex-^sig 

SSI 1 0CEttSn*-ffl©GHET-*S£tf-t-5;: 

a • 7^-fex • **y*fcttffi©*£©Aw&5S©e« 

8@T&-5>. 40 

[0 0 5 2] I BM|t$J©PS/2 (IBMtt©ggffi 
SO ©J:3&iaffl3>t:a~^T*Sa>hD-7l 0 
OH, aW&HiEH^fcWiU Hlfc*V»T«F#8 0 

*> £IH«flrK.k«&j^n®ftffitteiEtt. &-y-7*7 



rftMft;^^>X(stigiators)j ©<fc-3&ft# 
SBSOflEjEJlH 1 **. #j£JKiaiIE©&ttK:ttfeftS. 
[0 0 5 3] 6ffi««5U>X©«fc3&J;0i«^#:gc® 
£Sffit>, •y-7"7^-;PK©5*©ME©fc*ic^r»c: 

< 1 1) 2 O© 4 U > X£ ftfi*a*>ttTtt/Bf 

SCtjJ»T€r5. fE*Safi©«»U>X*i, 

[0 0 5 4] Jf£L<tt. flHE*F«. W?^;i/i-7x 
-AOHWbf-AKOlftWC. £g#J7A^-r7 0© 
fflt-SrTiiBlc. ffig^ns. aM««rfc«toT9l* 

Sd$n-5t*-A^^n©U7^'f Aj^iEtt. 

-f te7>3tl-5fcf-A«git£ffi!ljrr 

rtmBnmzMttMLT&tit). »>x-/\&feftsa 
fttm. u5 i i';i/--y-7*7-('-;n«*a®-r-5'7x-A 

[0 0 5 5] HajijStfMltt, £B#J7A-?* 7 o©ti■ 
ifiT©^^-A«»5tfc^£c>T&iJ2n3gl!Jil^ (tt 

l/>XtJ;oT, JgiET-SJlt^T 
**. £©ffi!l£tt. *ajan«»©B4o&H:i*S£3l 

tEofil-hftK, 1>-7"7^-;i/H©S^ffi©BUJffi 

f^c w77j-)immf$v>®\%<DMmz) &m 

T^fr^ns. 7/1^^ 7 0©-9-'fXtt±»©«t5t:a 
*©B«*»fc-f5.fc-5fcW£an. $ntt«j»JRlcJ: 
-57/t?^ f- A©i£3fitt. lEttK/hS l^c 

^m^©am©fift©iS!l^tt. HIRWT&Vi.-ft 
JbOfc. tta£-A«R£gm«tt©m©£PMl£fl|ffl 

[0 0 5 6] Bie^MLTllf^SJE^at, (01© 
3>hD-7 1 0 0©-SBT*-5) 3>hD-7l0 

0' rttcfcoT, 7/t^v©#jefcEisanaftaig 

««. «^^X©ffl«JBWfc (0iJ^«l W S©KIC) , 
»ab*-A«^©tt^4«r^ffl-rs. a>hD-7l0 
0' tt, «EiEU>X2 4 0©fcJ&©^tf-AJ6$PHI 

^**fE1ftSti&-ifi©#Si#^$, 7-9 • n>9 

1 1 o*>6»wt$tf«*. wsj a ntr-^t tens 

©M?iJtfct4^©Jtt5E^ST) fftons. 
[0 0 5 7] ^CV»T, a«^«iE^, ®T7"U- h 7 2 

©T«Etcn*»nfc. tfctt. *©tejg«^fi«icg^n 

fc«iEL'>X2 4 OfcjQAStt*. @6Ttt, #EiEU> 
X2 4 0li7"U- h 7 2 t^X-AOKKEHStl-St) 
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ftmW- 7 -2 0 1 7 2 6 
20 



19 



(DSb&itt-fZnts.^. #B#ftSB3, 894,271^,^4. tfSg 2 ©6^1$*$* a*> 6 ©±E«7 f-Afc-f 

000,440*|:te<kl/ ?g4,423,305^l;:E®£ftT^-5<fc-5 — fe7>LT. ±EvX7 1 Att©;£[n]{CriO±f3->X-r 

IC. «*©7/^©^klC«?e-A£@<ffl;U-:/ A|ft±©&®££jIoT±E«7k*-A£Mffl$-B-.5gS 

• k'-AEEU— £&*£fc>-a-T. 7Aft7 0©i 3©«^at, ±ExXxAttlf;:t&-3TEB3ft, ± 



vXxA^M<gBDT'*^T'&-5«-&te, ->XT-AO(i XxAW±©S*ffi](C. JiEMI 3 ©{I|fi]^a:&*S©±E 

WS*tli*-r6fe». l/f?;KO/^->$, K*f# **H-A*«*lS-fr*S4©«a]^a£. iEWf 

lRHC»WCS**«it««T**. 0J*tf. 3t#->Xy- A(*IC»oTE«Sn. $3©ttStt#ft«|£&£. ± 
2»Kfc»*5J8«A , Wl«*©*£. VJ-IMt., ^7 10 ESfS4©fi!|n]#afr?>©±E€^ tf-Afc-f >9— fc7" 

^-;PH«lC**)*a«ft**«0*#*»K:3B»6n ht-*»3 0«ftttJ|l3|C*S;i. ±E»3 

ua»u sft^fctt^jfcRCBrrsff^iBfts ©BawiMMa*. ±ES&2©«««ijfcjK^a©±E 

*fc»LTttKUV»«»*lir'<*Ttta^T»5'i5. JB2©«fl-iMt«LT. ±E«? tf-AK <fcoT3tfft 

i^o*^7^-JI/HrtTO#«»5**Aa5ctd« *±El^f;i"U-:/7-r-;H«©**. -7x-A±© 

3g#t>M'>T3. *. ±E£2££3©fl&ttft*¥a©#4ft<. ±Effi 

[0 0 5 9] £<h*<hLT, *»WO*riEfc«UTKT ftWaWffaoaHWiEl^^aiiEtfx-A* 

(i) ■ u^*o/^->*9i-AK:jaH-r*fc*o 20 nmtt&4>mft*ieixr&it«<Dmsmikz'7b¥9t 

«?£-A • ->Xt-AT*oT. m^hf-ABt. ->X *nfc±0. ±E£2©ttj^#f|iMtf±El' 

-rAtttC»V^oM»7A?^$iibTm^l:'-A2;Jn 5^;H*fc-SU ±E£3©tt^ttfftMtf±E9x 

^TS^at, ?gl©if£!E8i£8l3, ±ffiyXfAi -Attt-SU Sfc, ±E*f tf-ASi±ESS2 © 

<c^oTEg$n. mie>m%.m*immm, ±ew rafta*?a£±E£3©Btftttft*¥a££i*tt3 

»7A-^v#Sffl$±EtfFlf-Afcf1UlIS-£*.*fc» ft, tt^k*-A©8j»li:, ±E»1. £2. Sg3i5 

±E*^tr-A*-f>^—tyh-ra»i©a»««BK i tf» 4 oe- Afloat. ±e» 2*5*0311 3 ©a 

*8i. ±Emi©«^»*$^ai:U5 1 ^>iP©P^»c± «»»3lI*a&6tft±EB»W*->7h*a©«*i: 

EvX-f-AttlfC&oTESSft. ±E«^bf-A*^±E S$(||-r-53>hD-7, fctftAf^ft? tf-A • ->X 

->X-rAtttc¥fT*U'^i';i'tt(C»oTit*.. ±El^ xA. 

f^©*n#B©U-^7-f-;UHtSE3ir*J:5fc. ± 30 (2) ±EKE0jfii*dtr7/^***r*^Dy • 7" 

ES^e-A££&3i*3Siii tm2(DUfo^mt. % p-h#±s->x7\A«Lti;:Eg£ft. tt*wp#±e 

2©ftAJBI«&-5. ±EJft 1 ©ttftttft*^a£±E 7"d>;/* • 7>- h\z£-3Tm±2n2>ZtZ¥fWit? 

l^**i©l«T±E$'X5 i A*lfciftr>TEI13ft. £ 5. ±E (1) (cE«0vXxA. 
2©aaWW*tt*Jt^, -hE*? tf-ASr-f >*~ fc (3) XifcltJ ©££*?#, ±EffiE@^©#ifi(C 

yh-r«jS2©«aw*ii[^a©JBi©«»t. sua Easn*j:tfti*fttr*, ±e (2) neio^x 

±££i©aattft$¥a£±E32©at&ttft xa. 

^a©±Emi©aK^a^bT±E^fi^tlfctt : f (4) ±E*<fcfcl :?©*£**#, 'Xtfc2o© 

tf-A*«*S-&T. ±KM&7A?v©&£JLEI^ 4g«iiEi: l^©6S«K5*-&tJ^t*#@i!tT 

2;khC»jfcU ±EJM*7A'5 1 *©±E«a*. *7"7 6. _kE (3) fcE«©->X?A. 

-<-;pK5MWBifc*w-sv»tiihTttaT*±EU'9 i i' 40 (5) ±E*2&$3©tt«fti£*¥aft<. »&LT, 

;|/©£&©#&$Wtf7*7^-*F©£n#9©k3 1 * ±fBW^;P£±E7x-A©ffl©b*-Aii!g&lCftofc 

^•■b-7~7*-;pf«£*. ±E*n#B©-y-77<r- «»iaj«»j«»©tt»*tsiaifl9fi:-tfoT**J:5a** 

i o 4 «©e*-fc;n££*. ^fttcj^T, ±Emn# rt^sftdE-rsjitttMfttr-s, ±e (d ke«© 

B©^7^-;i/H©±EhT^-t;i/©-r^T*^ PWI;: ->XxA. 

±E tf-A ICS 6 S ft, ±E£2©Bftttft$^atf. (6) ±Effi&£££tr7A^£:fr-f 57*n-.y ? • 7° 

±Etf77*-;PFa»&©±E*Ffcr-AfcfMi*4*. U~ FtfiiEv'XT-AttlCEgSft. WHWiBy 

3ifc«>±E^3 1 *;Pt±fB'7x-A©Rrc±fB->XTA -dy? • 7>-MC±-3TIBifc3ft5;:fc£ft«£-f 

tttlct&oTEB£ftfcai2©gB#£#U Jgtc, ±ffi-> £. ±E (5) ICE«©->XxA. 
XxAttWBoTEBSft. ±El^*;M*fcJ&oTjt 50 (7) '><tfclO©^IE}g^, ±El£llI^©#jfilC 



[0 0 5 8] t/y»jt>»tng»tt» 



Ett^fcf-AS-f >*~te7"SLT. ±E->XxAtt(C 
¥fr*»>x-A|**fij'\*»o±E W^f £iiT -> 
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22 



Emsnzctzftwittz. ±e (6) ice«©xx 

(8) kWX thl-JO&JEmW, &WMmE*% 

tsctmrntt*. ±e (7) ice«©->xxa. 

(9) ±EU3 1 ?;i/<h±f27x^\©FigT±E->XxA 
•Ifci&oTEIfSnfcT'nyir . tV-HM;:. ±Bv 
XxAtt£6^Jl,T7A^;5TO£n, 'Xthl-D 

• A;PX©ffll;:±E'>&< <ht> 1 •softlHSfc.fcoTlft 

■snfee-AiUE^Rc. ±e««f«K«i;fc«EiEfli 

^Jttt¥ftS£tf;:i*#«i-r*, ±B (D £Btt 

(10) JrB'XtfenoWJB*. ±E7"Uy?- 
7*U-H&a*. ±Efc?-AflEiE#§W*, ±m&iEm 

•5. ±12 (9) KBISOv'XtSA. 

(11) ±B^i?;Pi:±E^x-AOr B lT±t2->X7 L 
Attfcft^TEB£tifc7*o>;/7 • 7U-h$\z, ±12 20 

:3©ftWtfa*±fi7/^*©{fiiffcEBan. 

A • /t;PXOK(c±f2'>/j:< t 1 -PO^fflgglci^x 

uwzntzM-miE^mz, ±.ufmmzfc.vtz®jE 

±E4*jEffl#fclEi;T±Et-AS*A* 

flr^tttt^at^ctsttatr*. ±b a> ce 

«©vXxA. 

(12) U^-^^©^^->4^x-AKJ8ii-rsfciJ) 
©tt^b-A • ->XxAT*-3T, *?K-A«t. 5/ 30 
X^AmiZ^^-oMMT/^y SIL'Ttf b*-A£ 
loarrs^fti. m®*AEf|£ft$. ±|B->XxA 
ttHcfcHTEBStl. SlOttftA9^fMA«J9-&. ±12 
11*7 A^-y ©#£ l^? i?)l±.\zBi&tZ> «t 5 C±Ef| 

? tf-AS:*S$-a-5fc*±E«^ t?-A£-f k 
7>T**i©BBiW&#UtE^g:£. ±EH 
W7A^v©±fB^. 7*7^ K#fSft!©*|£ttS 

t»K«tiTffiBr*±EU^f ^©*R©#»*flSH}-r 

7-f-JPH©fgn#B©l<'^^ ■ *77^-^H^ 
*. ±Ksgn#B©-y-7 , 7^-;i/F#, ±t&U?!?)M 40 
fe7"hU 4K£t>l o 4 ffl©tr?-fc;u£3- 
-tftCfcoT. ±E£§n#B©-tf-7"7^-;H<©± 

EKf-fe^or^T**. wwKiEbr-Afcssan* 

MIC. ±E^l©KmW**^ai:± 
E^^;P©IBfc±E->xyAKiKi&oTEBSn. ± 
ffi^b'-A^EvXxAtttCTOfeW^i'^ttlc^ 
■oTJt*. ±E1^5 1 ^^©^n#B©-tJ-7*7^-;PHt 
HmtZ>&5\Z. ±E«?bf-A**ttS***ltJB 
2©«[6j#a,t. SB 2 olfejft'JgRifr . ±E->XxA 
(*K»-aTEB*n. ^©Bftttttffctt&tt*. ±E 50 



■*7"7<r -;PF*>S©±E** f-AS'f 17" h 
T*»2©B*tt9»*#«i, ±E->Xt 1 AWc»-3T 
EB£n, ±El^*JMttlCftoTiitf±E«^b'--A 
*-f M/t. ±ExXxAW©*|6jlc*o± 

I2->XxA^±©iglHi^$ii-p T±E«^ f- A ^(§[6] 
^•ii-S^3©fi|fi]^g:t. ±E->XxAfiilc}BoTEB 

sn. ±f2«^f-A$-r>^— tryhux, ±e->x 

xAttlc¥fT&'7X-Att;£|S|'\;6>:3±S 1/^5^ jHfo&» 
^mT±E->X-rAtt±©SMffll^ ±B*?lf-A* 

±E^Xf-AttlC}^oTEB^n. ^3©JK^W*f»tti 

±E*Fe-A*-r>*~fe7>UT, ±ei 

^ b*— A lC«fc o TSttft-5±E • U-7*7 -r 
K©«*. 7x-A±©fi»©N(B©aiKe<)^x-A • 
tf7"7^-^b*0*©tt£1-*jgn#B©£x-A • if 
F±fc£fc£tt<5SS 3 ©^MUS^t. 
±BS^££3©8ftftfU|(¥gt<!)#* 
**, ±S2^W«m^©;©ie»*«±EU-9 1 i7^tti;±E 

c. ±fiBjsA^i^a©ttii r -«xttr«^«©ttftn 

lft->7h#as$*. **IKJ:D, ±ES2©ESmW*f 
IWft*«±El'?*;W*i-»U ±E« 3 ©«««#» 
*W*±El>x-A«it-»t. Hie. ±E«Tt*-AiS 
£-hESS2 ©asWtfBK^aiiEJB 3 ©BS^W**¥ 
SfcCttttStt. «*t^A©JM»3W£. ±E*1. 
*2. Sg3:fc,fctf3l4©b*-A<tlrSj^g:<»:. ±E^2i3 

«to;M3©)iaw?«^¥g!*eo;ic±Eiimwtt^7 h 

b'-A • ->X-rA. 

(13) ±EiE0A**O7/^+**r-r*7'D5'i' • 
7>-h#±EvXxAtt±(cEB;*ft. IMttlfit 

"f*. ±12 (1 2) lCi2«©->X^A. 

(14) 'Xitl^ftlim ±!2iS!l!£©ttj£ 
IcEB^nSdtfcft&t-rs, ±12 (13) Cfift® 
vXxA. 

(15) iEKitl^fflSlW, 
£&Jl£«W«tr*. ±12 (14) fcE«©->X^ 
A. 

(16) i)»<itin«)«I», ±EilIeI^©#jfi 

icEBsn, ±EUf t f;p!0«. *©yny^»»cA» 

l/^f*T**ilt*W*fr*. ±12 (1 2) (CE« 
©vXxA. 

(17) ±E'>< fbl^OUEjE*^. ^ffiffi«85* 
£tf £££#m,iT*, ±E (16) {C|2«S©->Xx 
A. 

(1 8) ±El^9 L i';Pi:±E7x-A© , ST±E->Xx 
AttC»oTEB3nfc7'D-yi' • 7>- h <*>!;:. ±E 
v-Xf-AtttS?"JLT7A5 1 vA^$n. *<tt,l 
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A • /V\sX<Dffl\Z±ft,'J>t3.< tt> 1 ^©^fflglCioT 

tomt&¥»**ttz.£itHn£T*. ±e (12) k 
aBft©->x-rA. 

(19) ±K'><tt>10©&ffl8§#. ±E7*ny*- 
7>-h***. ±EH-A«IE¥a#. ±EfciE»* 

*. ±E (1 8) KEKw^XxA. 
(2 0) V=f-9)\><Dn5>->Z<03i->\\ZimtZ>tzVb 
©S^k'-A • ->XxATi&oT. tt^H-Aig-h. > 

*Sfc»oTE«3n. £ l ®ttfttt*tftttett$. ±E 

!Mt7/t^+*&ia*±E*Fi;--AKflsflift4*.*fc 
«S>±E«^ tf-Afc-r >*~ti7" KT£SS 1 (DWmifk 
M^mt. ±E«*K-A**±E5'XyA*K¥fTfcP 
^^^(HftUB-aTJt*. iEW^OSSnB-BOIi-T* 20 

7^-;PKi3as"r4«t'5c, -hffim^tf-A^&^ 

*«»lt»2©«|Sl*Rt. £2 0ftjiMgfB«8$. 

VAL*»6JiD. ±E*lCMB»»***a£±El'3 1 
2Jl-fc©WT±E'>;*7\Al*fc»oTEaatt. MI2© 

atsiflWflMifti**. ±E»2©«^a*»6o±E« 
? tr-At'f t ^ h-r*js 2 om&mm.^®. 

t. ±Em©SWtt**#ai:±B*2 

©fijmW*^^a^^UT±ffi^Snfcll^t:-A 
***3tfT. ±ElRli7/^+©*«±El'^*;kh 
K«MRU ±EJR»7rt?-*©±E«*«. ■*7*7-f-.»' 30 

h towmn \tm* izmnx&mt % ±e I/* 1 * ;ko* 

7*7-f-JH«*^*. ±E»n#BOU-7*7^-;UH 

±El"^*;Htt*-f >*~fe7>U 'XtfclO 
'(H©t;?-fe;i<£$*. WtioT. ±E£n#g© 

-y-7"7^-;n-*cD±tBtr^-b:;Ko-r^.T^, mmvz±m 

fcT-AKSSSn. MiC VAL*>6&r). M§3©«£ 
EHftfiTS. ±fBl^7;i/t±E?x-A©P«S]T-±f2>' 

T.xAiaitc^oTEg^n, ^3©^ww»«i$Sf 

■6. ±EI/?f;i'*»60±E« : rii-A*-f fc7" 40 

*8£. ±E->XxA«|IC?&oTE«£ft. ±El/^f 
;H*fc:i&t>TiStr±E« ; P fc-Afc-f fe7" h b 
X, ±?B->X-rAtt©*f6j[Cl^t3±IB->X-rAtt±©lSE 
0j«*aoT±E*Fli-A*(Ifo3tt.5IB 3 ©flffl¥ 
at. ±E->XxAtt(c»oTffiS3n, ±E«^f- 
A£l- tl7>LT. ±E->X7 L AtttcW/«t'7x 
-/Ntt*[nl^*0±E^5 L i';Hft^ei,T->X5 i Att± 
©5*fffl£. ±E*^ tf-A&{§|Sj$-frS®4©firfi]^ 
at. ±E->XxAttilC»^TES$n. m4©figimw 50 



*MW**»-6. ±Ett?£-A£l'>*"t:7>LT. 
±Em^b-AlCJ;t3TS«n-5±EL'5 1 ^;i/ • +t-7"7 

-a ••y-7'7^-;i^K©4 , ©w*t;-r-5^nSB©7x- 

at, ±E&2&*3£g4©Btftttft* 

*a©#*««, ±E8S«*3fc*a©«#*«±El'3 L d' 
^ttt±fB"7x-AtttlcWT*omWi'?i-5J;5 
K. ±Bfl&ttft*#a©tt*£X&r«ft:&©ttftti 

«i5'7 H^a*^*. ^nicio. ±£$2©a&tt# 

fcHarhEl^i^mi-SU ±EJM ©Btftftttft 

$fi/J<±E"7x-A|ftt-i&:U Etc, ±ES^tf-AM 

t ±e« 2 ©&aw«*^a t ±Efg 3 ©ebscm«** 
a&±££4 0flmtt*ft?a&£fttt3tt. tr- 

AO»UWfMt, ±E»1, *2, »3*«tD«4 0tf 

-Afloat. ±E*2*j:tf»3oaaflMiBK#a 

&6tft;:±Efi&g««i->7 h^a©HWt 3 
>hO-7. SBAje^tfFt-A • ->XxA. 
(2 1) ±EWaj**«t»7^5 1 irt#t:*7*Oyir • 
7"k-h*<±E->XxAtt±fcES$n, H*WFj8*± 
E7*ny* • 7*U-hfcJ:oTB±an4i:t*fH»t 
±E (2 0) KE«©->XxA. 

(22) 'XtfeiocMim ±EiSEni^©#je 

KE«Sn*Ct*»«t1-4, ±E (2 0) t'EK© 
(2 3) ±E'>< £t>10©#EiE*?a<. 

dtJEifcWRtr*. ±E (2 2) lcE«©->Xx 
A. 

(2 4) />< tfe 1 t>©4*iE*?!&». ±Ett0jftof*jfi 
IdEK^n. ±EU^^;P««. *©7*ci 

u^awcfcsc&s&afc-r*. ±e (20) ce* 

©xXxA. 

(2 5) lEl/f^JPtlffi^i-AW^iEyXf 
Att(C«i^TEBStlfc7 , D7 7 • 7>-h«t»fc. ±E 
•>XxAtttS?iJLT7/1? J f *i^Stl. 'X tt> 1 
0©^ffigg^-hE7/15 l v©#jfiIcES^n, tOMtf- 
A • /Wa©B!K:±E4>&< tt> 1 ^©IfcttiggtcJ^T 
ttft*n*«1l«Kl6*UT. ±IB->XxAtt(C^^T 
EB^nfcf-A^iE^aic. ±E«»«K:*:i;fc«jE 
fl^£i£t)> ±E{jEjEfl^Cl6UT±Et-A*«A* 

«*jttt*a**trct&»«tr*. ±e (20) tc 

IB^Wv'XxA. 
[0 0 6 0] JSl±**W!W*b^*lfi«*#!HO±« 

JfcK-r* d t ft < tB«K:*ir>T*56Woa* ©^ 

***T>nrr*6j«tt. ^^#icioTa«$nf>^tT 

[0 0 6 1] 
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70 a>h7Xh-7/^t 

7 2 iz>D- • 7U-h 

8 0 gJEm? 

1 0 0. 1 0 0' 3>ha-^y 
10 1, 10 1*. 101" l^f- 



[01] *3fiMO*lt«*S-rHT*4. 
[02] itiJEfrfcBflT^^i'JUO^ffiBIT**. 
[03] ^fiE^EEt^T-Sf-AfiBflCt-pT^ 

[04] 9xW\±©Btttf:/7*-;PP0ifcllcHT* 

[05] ^^©^fflicigWi^^^^KO^iefESTab M 

10 104 Sg2©tf-A«| 
[06] SPfl«^»iE©fc*©ftW»^iE^O*fg 106 



102 y^fAtl 
103. 103'. 103' 



6. 8 m§s,v>x 

1 0 VHKM 

2 0 HttT/t* 1 * 

3 2. 3 4 Aft^R 

4 0, so m%mi'>x 

4 2, 4 4 ffitf" 

4 3, 4 5 Mfta-Z 

5 6 mm&7U-h 

6 6, 6 8 t71/^^ (Sfctt, ®lEX]/*>b) 



110, 110' 
2 0 2 YfflSSl 
2 04 

2 2 4 £X-/\ 
2 3 2, 2 3 4 VZfyj-JV 
2 40 HtJEU>X 
5 0 2 ftftElt 
5 04 
20 5 1 0 A 

5 16 7A?^ 
5 2 0. 5 2 2 £tt 
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